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MAJOR ACCOMPLISHMENTS (TO-DATE) 

 Preliminary testing completed and standard run developed to ensure 

repeatability for all future cable testing 

 New spaceflight cables acquired in 1X7, 1X19, 1X48 and 7X7 

configurations, tested thoroughly before bakeout  

 Cables baked out and retested, results conclusive; bakeout decreases 

natural frequency values by about 14% for single strand cables, more 

than 20% for multi-strand cable, and increases damping for all cables 

 Single-section Euler-Bernoulli model completed 

  Presented damping research at IMAC, standard run research at SDM, 

bakeout effects research at IMAC, overall project progress at VSGC 

 Passed Preliminary Examination for PhD degree 

 Prepared draft of bakeout effects paper to submit to journal in July 2013 

TECHNICAL APPROACH 

 Preliminary Modeling: DTFM and Rayleigh Ritz methods used to model 

cables as undamped Euler Bernoulli beams (oversimplified) 

• Preliminary Experiments: Cable and cabled beam frequency response 

studied at Virginia Tech to initially categorize system behavior 

 Modeling: DTFM model extended for multi-section cable modeling, 

necessary shear effects and damping added, and GHM damping methods 

incorporated (hysteretic damping) 

  Experiments: Space flight cables of different sizes and geometric 

configurations are tested both before and after bakeout; these results are 

both used to characterize spaceflight cables and validate developed 

models 

  RELEVANCE TO NASA 

 Vibration of cabled space structures can be 

quantified, which will eliminate costly redesign 

caused by modal test results being changed due 

to the presence of cables added to the structure 

after testing 

  Research will improve control systems, eliminate 

additional damping, and predict resonant 

frequencies more accurately 

 . 

 

GOAL / EXPECTED OUTCOMES 

 Significant progress on methods of describing structural cable effects and 

models to predict damped response of cabled beams 

  A database of experimental results characterizing the dynamics response 

of cable-harnessed structures to vibration input, as well as the effects of 

bakeout on space flight cables  

 Understanding of the factors involved in cable modeling, development of 

applicable cable model to predict natural frequencies a priori, and 

publication of the results 

 

 

Effects of bakeout on spaceflight cables will be quantified and published 
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